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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To produce a high-active catalyst capable of directly decomposing and removing 
the NO in a waste gas without a reducing agent by using the catalyst in which a composition of one kind metal 
composite oxide being a catalytic active ingredient is expressed by a specified formula and also one kind crystal 
structure has a SrTiOS perovskite structure. 

SOLUTION: The catalyst capable of directly decomposing and removing the nitrogen monoxide without the 
reducing agent is produced by using the catalyst in which the composition of one kind metal composite oxide 
being the catalytic active ingredient of the nitrogen oxides decomposition catalyst expressed by a general 
formula AB1-XMx03+-X. In the formula, A is one kind metal selected from alkaline earth element, B is one kind 
metal selected from titanium group element. M is one kind metal selected from iron group, platinum group or 
copper group element, 0<x<1, (z) is an oxygen defect number or oxygen excess number of the metal oxide at 
normal temp, and atmospheric pressure. The metal composite oxide having the SrTi03 perovskite type crystal 
structure is used as one kind among metal composite oxide being the catalytic active principle. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Among the metal multiple oxides which are the active ingredients of a nitrogen-oxides decomposition 
catalyst, at least one kind of presentation general formula AB1-x Mx 03+-z (however, one kind of metal with 
which A was chosen from the alkaline earth element — ) It is the decomposition catalyst characterized by 
expressing with the number of oxygen defects or the number of hyperoxia of a metallic oxide at the time of 
ordinary temperature atmospheric pressure one kind of metal with which one kind of metal with which B was 
chosen from the titanium group element, and M were chosen from iron-group, a platinum group, or copper family 
elements, 0< x<1, and z. 

[Claim 2] At least one kind in the metal multiple oxide which is a catalytic activity component is SrTiOS. 
Decomposition catalyst according to claim 1 characterized by having the perovskite mold crystal structure. 
[Claim 3] The decomposition catalyst according to claim 1 or 2 to which A in said general formula is Sr, B is Ti. 
and at least one kind in the metal multiple oxide which is a catalytic activity component is characterized by 
having the presentation as which M is expressed in Fe or Co. 

[Claim 4] The decomposition catalyst according to claim 3 to which at least one kind in the metal multiple oxide 
which is a catalytic activity component is characterized by having the presentation expressed with SrTi1-x Fex 
03 (however, x 0< x<1). 

[Claim 5] The decomposition catalyst according to claim 3 to which at least one kind in the metal multiple oxide 
which is a catalytic activity component is characterized by having the presentation expressed with SrTi1-x Cox 
03 (however, x 0< x<l). 

[Claim 6] The decomposition catalyst according to claim 1 or 2 to which A in said general formula is Sr, B is Zr, 
and at least one kind in the metal multiple oxide which is a catalytic activity component is characterized by 
having the presentation as which M is expressed in Fe or Co. 

[Claim 7] The decomposition catalyst according to claim 6 to which at least one kind in the metal multiple oxide 
which is a catalytic activity component is characterized by having the presentation expressed with SrZr1-x Fex 
03 (however, x 0< x<l). 

[Claim 8] The decomposition catalyst according to claim 6 to which at least one kind in the metal multiple oxide 
which is a catalytic activity component is characterized by having the presentation expressed with SrZr1-x Cox 
03 (however, x 0< x<1). 

[Claim 9] The manufacture approach of claims 1, 2, 3, 4, 5, 6, and 7 characterized for the water solution of Sr 
and Ti, Zr or Hf, and each water-soluble salts of one kind of other transition metals by independent or mixing, 
pyrolyzing in a misty condition and calcinating the obtained powder at temperature -1000 degree C of 600 
degrees C, or a nitrogen-oxides decomposition catalyst given in eight. 

[Claim 10] The removal approach by direct disassembly of the nitrogen oxides characterized by contacting 
nitrogen oxides under the nonexistence of a reducing agent in temperature -900 degree C of 500 degrees C 
under the nonexistence of a decomposition catalyst according to claim 1 , 2, 3, 4, 5, 6, 7. 8, or 9 and oxygen. 
[Claim 1 1] The direct decomposition removal approach of the nitrogen oxides characterized by contacting 
nitrogen oxides in a decomposition catalyst according to claim 1, 2, 3, 4. 5, 6, 7, 8, or 9, and temperature -900 
degree C of 500 degrees C under existence of oxygen. 

[Claim 12] The direct decomposition removal approach of nitrogen oxides according to claim 10 or 11 that 
nitrogen oxides are NO. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the decomposition removal approach of nitrogen oxides of 
having used this for the nitrogen oxides NOx discharged from mobile emission sources, such as a stationary 
source of an electric power plant etc., and a gasoline automobile, a diesel rolling stock, the catalyst which 
decomposes directly and removes the harmful nitrogen monoxide NO without a reducing agent epidemiologically 
especially, and its manufacture approach list. Incidentally, Field of application of this invention does not stop at 
the stack gas denitration of a combustion gas, but includes all decomposition removal of NO generated by 
combustion, such as air cleaning the inside of the indoor environment at the time of use of an open sand mold 
combustor etc., and a tunnel, or for environmental manipulation, such as an outdoor environment of the city 
section. Furthermore, decomposition removal of NO under exhaust air discharged by carrying out a byproduction 
in the manufacture process of a chemistry article is also included. 
[0002] 

[Description of the Prior Art] It is [ the approach of carrying out reduction removal of the NO at the removal 
technique of nitrogen oxides, using ammonia and hydrocarbons as a reducing agent, and ] direct N2 about NO 
under reducing-agent nonexistence. 02 There is the direct decomposition approach to decompose. As a former 
example of representation, there is an ammonia selective contact reduction method (SCR), and smoke 
eliminating of a works boiler etc. is NOx in a stationary source. Although put in practical use by removal, as the 
denitrification approach in mobile emission sources, it is not practical. 

[0003] Moreover, it is thought that it is the reduction removal method to which the three way component 
catalyst method (TWO) for removing three components of NOx in exhaust gas, CO, and unburnt hydrocarbon to 
coincidence also uses CO and a hydrocarbon as a reducing agent by SUTOIKI combustion which burns while 
keeping the optimal an air-fuel ratio (weight ratio of air and a fuel). By this approach, by using a Rh-Pt system 
catalyst, the high rate of denitrification is obtained and it is applied to the large range including mobile emission 
sources. However, the SUTOIKI combustion method is disadvantageous in respect of efficient and energy-saving 
nature. 

[0004] The lean combustion with a large air-^uel ratio is a lot of 02 in exhaust gas, although it is advantageous 
in respect of efficient and energy-saving nature compared with SUTOIKI combustion. Since it lives together, a 
Rh-Pt system three way component catalyst does not show the denitrification engine performance. NOx under 
oxygen coexistence About reduction removal, although there was nothing in addition to the approach of using 
ammonia as a reducing agent conventionally, the reduction denitrogenizing method by the hydrocarbon is 
beginning to be put in practical use despite the low rate of denitrification in recent years. However, since the 
denitrification engine performance changes with the presentations (NOx concentration, an oxygen density, the 
amount of reducing agents, in addition to this) of exhaust gas a lot, these reduction denitrogenizing methods 
need the facility for controlling addition and the combustion condition of a reducing agent, in order to obtain the 
practical rate of denitrification. 

[0005] It compares with the reduction denitrogenizing method and is NOx in exhaust gas. Direct N2 02 Since the 
denitrification engine performance is not dependent on an exhaust gas presentation, the direct part solution 
method to decompose has unnecessary addition of a reducing agent, and can build an easy denitrification 
system. Therefore, the class of combustor is not restricted to a specific thing, either, but is wide. [ of 
applicability ] However. NOx under an oxygen existence [ like purification of the lean combustion gasoline engine 
exhaust gas with which 10 capacity % extent also remains, or diesel-power-plant exhaust gas ] whose oxygen is 
Decomposition is very difficult. Although the metal support zeolite (for example, JP,60-12909.B) which added 
copper, Ga, Ce, etc. to ZSM-5 zeolite is proposed on laboratory level as a direct decomposition catalyst of high 
activity under oxygen nonexistence, this is also remarkable under oxygen existence and activity falls. 



http://www4.ipdl.ncipi.go.jp/cgi~bin/tran_web_cgi_ejje 



2006/05/09 



JP.1 1-1 51 440.A [DETAILED DESCRIPTION] 2/6 ^—S/ 

« 

t 

[0006] The perovskite mold metallic oxide is proposed about the direct part solution method (the Teraoka *♦**, 
Shuichi Kagawa et al., catalyst 33 (2) 73-76 (1991)), and this excels [ elevated temperature / 600 degrees C or 
more ] in activity and endurance, and it is known that the activity per catalyst unit weight is high. Especially, a 
presentation is LaO.8 SrO.2 Co03. It is known that the perovskite mold oxide shown has the activity per highest 
unit weight. 

[0007] Moreover, K2 NiF4 Lai. 6 SrO.4 Cu04 which has the mold crystal structure It is known that the 
decomposition activity per unit surface area is the highest ( Hiroyuki Yasuda, the Misonou sincerity, catalyst 33 
(2) 69-72 (1991)). 

[0008] However, the catalytic activity of the perovskite mold oxide known conventionally has not yet reached 
practical use level, although service conditions differ, if they are seen from the field of an elimination factor — 
NOx with in general satisfactory SCR method of works ofFgas treatment and three way component catalyst of 
gasoline automobile exhaust purification LaO.8 SrO.2 Co03 which is a perovskite mold oxide about direct 
decomposition of NO under the oxygen existence desired to an elimination factor being shown now the bottom 
of content oxygen 5 capacity % — the reaction temperature of 800 degrees C — at most — about 10% of invert 
ratios is shown — it is not alike too much. 
[0009] 

[Problem(s) to be Solved by the Invention] target exhaust gas [ this invention ] — generating from a stationary 
source — be — or generating from mobile emission sources — be — moreover, the fuel origin — be — or the 
combustion-air origin — be — let it be a technical problem to offer NOx in the exhaust gas of all burning 
appliances, and the practical catalyst of high activity which decomposes directly and can remove especially NO 
without a reducing agent. Moreover, this invention offers a technical problem the practical manufacture approach 
of this high activity catalyst, and the practical exhaust gas denitrification approach of using this catalyst for a 
list. 
[0010] 

[Means for Solving the Problem] According to this invention, it excels in elevated-temperature endurance and 
the above-mentioned technical problem is solved using a perovskite system multiple oxide with the high activity 
per catalyst unit weight. This invention among the metal multiple oxides which are the catalytic activity 
components of nitrogen-oxides decomposition namely, at least one kind of presentation general formula AB1-x 
Mx 03+-Z (however, one kind of metal with which A was chosen from the alkaline earth element — ) It is 
invention of the decomposition catalyst characterized by expressing with the number of oxygen defects or the 
number of hyperoxia of a metallic oxide at the time of ordinary temperature atmospheric pressure one kind of 
metal with which B was chosen from the titanium group element, one kind of metal with which M was chosen 
from iron-group, a platinum group, or copper family elements, 0< x<l, and z. 

[001 1] Moreover, for this invention, at least one kind of crystal structure is SrTi03 among the above-mentioned 
metal multiple oxides preferably while at least one kind of presentation is expressed with the above-mentioned 
general formula among the metal multiple oxides which are catalytic activity components. It is invention of the 
decomposition catalyst characterized by having a perovskite mold crystal structure. 

[0012] The 2nd this invention is invention of the manufacture approach of the nitrogen-oxides decomposition 
catalyst characterized by being independent, or mixing the water solution of Sr and Ti, Zr or Hf and iron-group 
[ that are one kind of other transition elements ], a platinum group, or each water-soluble salts of copper group 
metals, pyrolyzing in a misty condition, and calcinating the obtained powder in 600 degrees-C -1000 degree 0 of 
temperature requirements. 

[0013] Furthermore, the 3rd this invention is invention of the removal approach by direct disassembly of the 
nitrogen oxides characterized by contacting nitrogen oxides for the above-mentioned decomposition catalyst 
under existence of oxygen or nonexistence under the nonexistence of a reducing agent at 500 degrees-C -900 
degree C of temperature requirements. 

[0014] In this invention, A in a general formula is in any of one kind of metal chosen from the alkaline earth 
element, i.e., calcium, Sr, or Ba, and calcium or its Sr is desirable on practical use. The metal belonging to an 
alkaline earth element has the ionic radius which is easy to produce such structure from relation with the 
perovskite mold crystal structure indicated below, and is desirable. 

[0015] In this invention, B in a general formula is one kind of metal chosen from the titanium group element, i.e., 
any one kind of transition metals of Ti, Zr, or Hf. Moreover, in this invention, M in a general formula is any one 
kind of metal chosen from iron-group, i.e., Fe, Co, or nickel, a platinum group, i.e., Ru, Rh, Pd, Os, Ir, or Pt. or 
copper group, i.e., Cu, Ag, or Au. 

[0016] although M has the relation which permutes a part of B in a crystal lattice here — M or B — either 
(namely, x= 0 or 1) — **** — as shown in the example of a comparison, sufficient denitrification engine 
performance is not obtained, but it is required for both presentations of the decomposition catalyst of this 
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invention for M and B to exist. Practically, the 8th group of the periodic table or IB group element is desirable 
as M. The iron-group metal of Fe. nickel, and Co is excellent in the denitrification engine performance, and 
especially desirable. In addition, since it depends on the permutation relation between B and M, fluctuation is 
produced in the number of the oxygen in said general formula and a deficit or an excess is produced focusing on 
a basic number 3, this is expressed with ^le^z. 

[0017] Moreover, the perovskite type structure in this invention is the chemical formula ABX3 represented with 
perofskite (perovskite and CaTiOS) as a fundamental crystal structure. One format of the crystal structure 
belonging to the cubic system which a compound has is meant. However, the crystal structure which distortion 
of some has produced is also included in a crystal lattice by the metaled atomic radius which permutes a part or 
all of calcium or Ti in this invention, respectively, and it is SrTiOS. The above-mentioned name is used as a 
comprehensive name of mold structure. 

[0018] Generally NO is N2 directly. 02 02 which the catalyst front face generated by decomposition when 

decomposing Or 02 in exhaust gas Although there is an inclination covered, since a perovskite mold oxide 

causes balking of adsorption oxygen easily, such covering cannot take place comparatively easily. 

[0019] Moreover, in a perovskite system multiple oxide, the oxidation reduction reaction (redox reaction) to 

which the oxidation number of the transition metals to contain is changed tends to occur, and perovskite acts so 

that an oxidation reduction reaction may advance quickly and regularly. 

[0020] 

[Embodiment of the Invention] The nitrogen-oxides decomposition catalyst of this invention among the metal 
multiple oxides which are active ingredients at least one kind of presentation General formula ABI-x Mx 03+- z 
It is the decomposition catalyst which contains the transition-metals multiple oxide of the presentation 
expressed as an active ingredient. Especially, A is Sr, B is Ti or Zr, and it is general formula SrTi1-x Mx 03. Or 
especially the decomposition catalyst that makes an active ingredient the transition-metals multiple oxide of the 
presentation expressed with SrZrI-x Mx 03 (M shows Fe or Co in both general formulas) is desirable. 
[0021] While a presentation is expressed with general formula ABI-x Mx 03+-Z, as for at least one kind in the 
metal multiple oxide whose nitrogen-oxides decomposition catalyst of this invention is a catalytic activity 
component, a crystal structure has the perovskite type structure of comprehensive semantics as mentioned 
above preferably. Catalytic activity [ what became perovskite type structure among the metallic oxides of the 
actually studied various presentations ] was high. Especially, especially the single phase perovskite that consists 
of only perovskite phases has high activity. Although that in which the peak which the peak of perovskite exists 
in the peak of an X diffraction at least, and originates in oxide other than this with this is intermingled also has 
activity, activity is lower than single phase perovskite generally. However, if a presentation is not a multiple oxide 
applicable to said general formula as the example of a comparison showed later, even if only a crystal structure 
has perovskite type structure, the technical problem of this invention will not be attained. 

[0022] SrTi03 from which the inside B of a general formula is equivalent to x= 1 in a known multiple oxide with 
Ti, and SrFe03 whose M is iron in x= 0 Having both perovskite type structures is known and the multiple oxide 
by which a presentation is expressed with the above-mentioned general formula can take perovskite type 
structure by controlling the manufacture conditions of baking and others. 

[0023] the decomposition catalyst of this invention — warming of water-soluble metal salts, such as a nitrate, - 
- it can manufacture by pyrolyzing and calcinating the obtained powder in 600-degree-C elevated temperature 
of -1000 degree C by making a water solution into the Myst condition by using a rotary atomizer (rotary 
atomizer) etc., for example, passing heating space, such as an electric furnace. By this approach, a catalyst is 
acquired as powder of the calcinated multiple oxide. 

[0024] Above-mentioned Myst may make Myst the predetermined water solution which boiled comparatively and 
was mixed beforehand using a spray dryer in the range in which the spray of the water solution which contains 
one kind of water-soluble metal salt, respectively may be carried out to coincidence, and it may be generated, 
and salts do not generate precipitate. 

[0025] In order that oxide may take perovskite type structure, 600 degrees C or more of burning temperature 
are desirable. Moreover, as for burning temperature, it is desirable that it is temperature higher than service 
temperature in order to hold the stability at the time of use of a catalyst, and endurance. However, since service 
temperature continues broadly according to the condition of target exhaust gas, the burning temperature of a 
catalyst cannot generally be limited. 

[0026] In addition, if it is beyond the predetermined temperature from which burning temperature produces 
perovskite type structure, it is rare for perovskite type structure to change, but since the transition metals 
which exist in the crystal defect inside a crystal during baking move to a front face by solid phase diffusion etc., 
the presentation on the front face of a catalyst changes delicately. Therefore, when activity may change with 
burning temperature and it exceeds 1000 degrees C, activity is difficult to get in a high thing generally. If in 
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charge of operation, according to the condition of object exhaust gas. it is necessary to choose the optimal 
burning temperature experimentally. 

[0027] Thus, the catalyst of obtained this invention has a specific surface area as large as 7-1 0m2 / g measured 
with the BET adsorption method, others — Fe 203, Sr02, and Ti02 etc. — although there was a solid phase 
technique which mixes a solid acid ghost and is calcinated at about 1000 degrees C. the specific surface area of 
the catalyst acquired was under lm2 / g. Moreover, in the solution method which mixes the water solution of a 
metal salt, is made to carry out coprecipitation of the precipitate of salts, and dries, or dries the mixed liquor 
whole quantity, makes a precursor, and calcinates solids, such as this, at 850 to 1000 degree C. the specific 
surface area of the catalyst acquired was 1-5m2 / g. In the so-called water-solution spray method of this 
invention, a big specific surface area has been obtained by adding organic acids, such as a suitable urea making 
the decomposition reaction of a metal salt perfect, sucrose, or a malic acid, as an additive. 

[0028] Although it may be used for it with shaping assistants, such as a binder remaining as it is or suitable, at a 
pellet type, carrying out extrusion molding of the catalytic activity component manufactured as mentioned above 
to the shape of extrusion, compression molding, or a honeycomb etc., you may use it, making the support of this 
business world common knowledge support suitably. 

[0029] Without adding reducing agents, such as ammonia and a hydrocarbon, to exhaust gas using the 
decomposition catalyst of this invention, a catalyst can be made to be able to contact and nitrogen oxides can 
be understood by direct. There is a limitation in applying the reduction catalyst which needs a reducing agent to 
the nitrogen-oxides decomposition removal in the exhaust gas from mobile emission sources or a small 
stationary source, and direct decomposition is one of the big advantages of this invention. 
[0030] The catalyst of fixed-bed circulation mold reactors, such as a well-known packed bed type or a plate 
type, or this invention can utilize an advantage with the high activity per unit weight, and can perform contact to 
a decomposition catalyst and exhaust gas in this industry with a fluid bed mold reactor. Moreover, various 
practical gestalten can be taken according to the class and scale of the source of discharge, and this invention 
is not limited to this. 

[0031] The temperature which contacts exhaust gas for a decomposition catalyst has desirable 500-degree-C- 
900 degree C with the high decomposition activity of the catalyst of this invention. The operating temperature of 
denitrification processing of nitrogen oxides according to the catalyst of this invention to offgas treatment of 
300 to 400 degree C. a gasoline engine, or a gas turbine being performed at 400 to 450 degree C has the 
unnecessary temperature control which the special feature is in the point that the works offgas treatment 
according to 200 degrees C or less and a vanadium titanium system catalyst in other denitrification processings, 
for example, the offgas treatment of a city incinerator, is an elevated temperature, and lowers exhaust gas 
temperature beforehand using a cooling means etc. 
[0032] 

[Example] Although an example is indicated in order to explain this invention still more concretely, thereby, this 
invention is not limited. In addition, all %s that show a gas presentation here are capacity %s, and all %s that show 
the presentation of a catalyst and a raw material, and intermediate field are weight %s. Moreover, the 
decomposition activity of a catalyst is N2 of NO. It expresses with an invert ratio and calculates with a formula 
1. 

[0033] 

[Formula 1] cracking severity = — 2[N2] out / [NO] in — here — [N2] out N2 of reactor outlet gas 
Concentration [NO] in NO concentration [0034] of reactor inlet-port gas [Example 1] 

example of preparation 1 Fe(N03)2 and 6H2 O of a catalyst, and Ti (N03)4 and every of SKN03) 2 and 2H20 ~ 
by equivalent ratio, 0,4:0.6:1 came out comparatively, 0.4M water solution was prepared, the additive was added, 
and it mixed at the room temperature. The rotary atomizer was supplied warming this at 350 degrees C, the 
spray was adiabatically carried out into airstream at 120 degrees C from the nozzle which adjusted the amount 
of spraying to a part for 100cm3/, the inside of the electric furnace held at 350 degrees C in the state of fog 
was dropped, uptake was carried out with the cyclone which prepared the generated fine particles in the lower 
part of a furnace, and raw material powder was obtained. Temporary quenching of this raw material powder is 
carried out at 650 degrees 0 in air for 1 hour, and, subsequently it calcinates at 850 degrees C for 5 hours, and 
is catalytic activity component SrTiO.6 Fe 0.4O3. Powder was obtained. By the X-ray crystallographic analysis of 
this thing, it checked that this catalyst component had the perovskite mold crystal structure. It is this powder 
500 kgf/cm3 It is compressive force, isotropic pressure shaping was carried out, the obtained pellet was ground 
and classified, and catalyst SrTiO.6 Fe 0,403 of granularity this invention whose grain size is 0.31mm - 0.71 mm 
was obtained. Specific surface area is N2 in the liquid nitrogen temperature of this granulation. It measured with 
the BET adsorption method from the amount of adsorption, and they were 7.4m2 / g. 

[0035] The catalyst of this invention to which equivalent ratio is changed and a Ti/Fe ratio corresponds to 
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0.8/0.2 from 0.2/0.8 was acquired using the example of preparation 2 above-mentioned raw material of a 
catalyst. 

[0036] Filling up a cylindrical shape packed bed mold reactor with evaluation 1 bore [ of decomposition activity ] 
of 10mm with the 5.0g of the above-mentioned catalysts, carrying out electric heat heating of the reactor outer 
wall, and maintaining the temperature of a catalyst bed at predetermined It is l%NO content helium gas (namely, 
under oxygen nonexistence) Contact time W/F=3.0 g-sec/cm3 By the becoming flow rate (a part for namely. 
100cm3/), sink, N2 of outlet gas Concentration is measured with a gas-chromatograph analyzer and it is N2 from 
NO by the formula 1. It calculated as an invert ratio and was shown in Table 1. In addition. W/F has the 
dimension of the contact time which displays the catalytic activity per catalyst unit weight, and is calculated by 
the formula 2. 
[0037] 
[Formula 2] 

The W/F= catalyst (weight g) / reactor inflow gas flow rate (cm3 / sec) 
=[g][sec]/[cm3 ] 

[0038] SrTiO.6 Fe 0.4O3 of evaluation 2 this invention of decomposition activity NO is 1% and 02 like [ a 
catalyst ] the above-mentioned evaluation 1. 10%, helium contacted 89% of mixed gas (namely, under oxygen 
coexistence), investigated decomposition activity, and showed the result in Table 1 . 

[0039] As Table 1 . NO invert ratio of the decomposition catalyst of this invention is notably higher than a known 
perovskite mold catalyst, and the inclination which activity moreover increases with temperature to 90% or more 
of invert ratios also in the decomposition temperature of 800 degrees C or more hears from the evaluation result 
in the above mentioned reaction temperature of 600,700,800 degrees C about it. Moreover, it turns out that the 
decomposition catalyst of this invention has high decomposition activity also under existence of oxygen. 
[0040] [Example 2] 

It replaces with the first ferrum water solution of example of preparation 3 nitric acid of a catalyst, and is Co 
(N03)2. 0.4M water solution was used, and also it is catalyst SrTiO.6 Co 0.4O3 of this invention like the above- 
mentioned example 1 of preparation. It obtained. 

[0041] The catalyst of this invention to which equivalent ratio is changed and a Ti/Co ratio corresponds to 
0.9/0.1 from 0.2/0.8 was acquired using the example of preparation 4 above-mentioned raw material of a 
catalyst. 

[0042] Like the evaluation 1 above of decomposition activity, activity evaluation in the reaction temperature of 
600,700,800 degrees C was performed using NO content helium gas (namely, oxygen nonexistence) 1%. and the 
result was shown in Table 1 . The decomposition catalyst of this invention has activity higher than a known 
perovskite mold multiple oxide, and, moreover, is understood that activity is more large in an elevated- 
temperature field. 
[0043] [Example 3] 

example of preparation 5Fe(N03)2 and 6H2 O of a catalyst, and ZKN03) 4 and 5H2 O and every of SKN03) 2 
and 2H2 O — and also it used 0.4M water solution — the example 1 of preparation of said example 1 — the 
same — carrying out — catalyst SrZrO.8 Fe 0.2O3 of this invention It obtained. 

[0044] Like the evaluation 1 above of decomposition activity, activity evaluation was performed using NO 
content helium gas (namely, oxygen nonexistence) 1%. and the result was shown in Table 1. The decomposition 
catalyst of this invention has activity higher than a known perovskite mold multiple oxide, and is understood that 
activity is more large in an elevated-temperature field. 
[0045] [Example 4] 

It replaces with the first ferrum water solution of example of preparation 6 nitric acid of a catalyst, and is Co 
(N03)2. 0.4M water solution was used, and also it is catalyst SrZrO.8 Co 0.2O3 of this invention like the above- 
mentioned example 5 of preparation. It obtained. 

[0046] Like the evaluation 1 above of decomposition activity, activity evaluation was performed using NO 
content helium gas (namely, oxygen nonexistence) 1%, and the result was shown in Table 1. The decomposition 
catalyst of this invention has activity higher than a known perovskite mold multiple oxide, and is understood that 
activity is more large in an elevated-temperature field. 

[0047] General formula SrTil-x Fex 03 of [example 1 of comparison] this invention The perovskite mold multiple 
oxide SrFe03 equivalent to x= 1 and x= 0, and SrTi03 It prepared like the example 1. respectively, activity 
evaluation was performed like the example 1, and the result was shown in Table 1. It turns out that 
decomposition activity does not reach distantly [ catalyst / of this invention / decomposition ]. 
[0048] General formula SrTi1-x Cox 03 of [example 2 of comparison] this invention Perovskite mold multiple 
oxide SrCo03 equivalent to x= 1 It prepared like the example 2, activity evaluation was performed like the 
example 2, and the result was shown in Table 1 . It turns out that decomposition activity does not attain to the 
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decomposition catalyst of this invention far. 

[0049] General formula SrZrI-x Mx 03 of [example 3 of comparison] this invention Perovskite mold multiple 
oxide SrZrOS equivalent to x= 0 It prepared like the example 3. activity evaluation was performed to said this 
appearance, and the result was shown in Table 1. It turns out that decomposition activity is less than NO 
decomposition catalyst of this invention. 

[0050] It is LaO.8 SrO.2 Co03 which has specific surface area of 4.9m 2 / g which manufactured like the example 

1 and was obtained and which is a known perovskite mold metallic oxide except having used the water solution 
of a [example 4 of comparison] La nitrate, Sr nitrate, and Co nitrate. It used, the same reactor as an example 1 
was used, and the result evaluated by the same conditions was indicated to Table 1. Although activity is quite 
high compared with the multiple oxide of the above-mentioned example 1 of a comparison, as compared with the 
decomposition catalyst of this invention, the activity in 700 degrees C and 800 degrees C is about 60 percent, 
and it is shown that the increment in activity is seldom expectable even if it raises temperature to 800 degrees 
C or more, and it turns out that both B and M in said general formula are need. Moreover, compared with the 
decomposition catalyst of this invention, it turns out that the activity fall under oxygen existence is also intense. 

[0051] 
[Table 1] 

The oxygen in exhaust gas Oxygen nonexistence Oxygen coexistence 

02 =0% 02 =10% reaction temperature ** 600 700 800 800 



example 1 SrTiO.2 Fe 0.8O3 5.1 11.1 14.6 SrTiO.4 Fe 0.6O3 11.8 40.8 67.9 SrTiO.6 



FeO.4 03 13.8 51.4 79.1 46.1 SrTiO.8 Fe 0.2O3 13.5 52.8 82.7 Example 2 SrTiO.2 Co 0.8O3 5.5 15.2 25.9 SrTiO.6 
Co 0.4O3 10.0 33.3 52.0 SrTiO.8 CoO.2 03 13.8 51.4 79.1 SrTiO.9 Co 0.1 03 13.5 51.6 79.6 Example 3 SrZrO.8 Fe 
0.2O3 13.2 48.3 72.4 Example 4 SrZrO.8 Co 0.2O3 10.1 30.1 45.6 Example 1 of a comparison SrFe03 2.1 6.3 7.5 
SrTi03 2.7 10.6 22.9 Example of comparison 2 SrCo03 2.8 14.4 14.0 Example of comparison 3SrZr03 2.212.9 

40.0 Example 4 of a comparison LaO.8 SrO.2 Co03 9.2 26.1 42.0 8.4 

[0052] 

[Effect of the Invention] The nitrogen-oxides decomposition catalyst of this invention is direct N2 at high 
cracking severity about NO, without using a reducing agent. 02 Since it can decompose, the denitrification 
engine performance is not dependent on the presentation of exhaust gas, or the class of combustor, and broad 
application is possible. Moreover, equipment of the running cost of reducing-agent use, a reducing-agent supply 
control unit, etc. is unnecessary, and, also economically, it excels. 

[0053] The nitrogen-oxides decomposition catalyst of this invention is [0054] suitable for direct decomposition 
removal of NO discharged also under oxygen existence from a diesel power plant with the comparatively loose 
fall of activity, and the high air-fuel ratio which contains remarkable oxygen in exhaust gas etc. The nitrogen- 
oxides decomposition catalyst of this invention is conventional NOx. Since the inclination for the temperature 
which decomposition activity discovers compared with a decomposition catalyst to follow on becoming [ in / 
moreover / it is high and / a certain temperature requirement ] an elevated temperature at 600 degrees C or 
more, and for activity to also become high is strong, it is NOx in elevated-temperature exhaust gas. It is suitable 
for decomposition removal. 

[0055] In case the decomposition catalyst of this invention is used, in order not to reduce exhaust gas 
temperature with means, such as cooling, like the conventional catalyst, offgas treatment equipment is made into 
a compact and the applicability to home use or an indoor air defecation application is large. 

[Translation done.] 
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